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摘 要 
 
在这篇文章里，我使用的面板数据集包括 20 个经合组织国家在 1990-2010
年期间的调查失业率和自杀率之间的关系。固定效应模型是面板数据回归分析
的主要方法。我发现，失业率在统计上，与总体人口及男性与女性的自杀率呈
正相关。当数据集中数据覆盖全球金融危机之后的时期时，我添加了 2007-
2010 年的虚拟变量到原来的回归分析模型里面。与预期相反，在危机时期的
自杀率呈下降趋势。为了更好地理解这一趋势， 我将对社会支出的指标，增
加到经济危机时的回归模型中，我发现，社会支出危机时的总体人口及男性和
女性的自杀率呈负无相关 。 然而， 在全球金融危机之后的时期时, 社会支出
对总体人口及男性和女性的自杀有显著的影响。 
 
 
关键词：自杀、失业、全球金融危机 
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Abstract 
 
In this paper, I use the panel data set which includes 20 OECD countries over 
the period of 1990-2010 to investigate the relationship between unemployment rates 
and suicide rates. The fixed effect model is used for main estimation method for 
regression analysis of panel data. I find that unemployment rates are statistically and 
positively related to the overall male and female suicide rates. As the data set has 
updated figures covering the period of after global financial crisis, I add post-crisis 
dummies for the period of 2007-2010 into base regression model. Contrary to 
expectation, the result shows downward trend in suicide rates during the post-crisis 
period. To better understand this trend, I add an indicator of social expenditures into 
the extended regression model, which has post-crisis dummy. I find that social 
expenditures are not statistically and significantly related to the overall male and 
female suicide rates. However, for the post-crisis period the social expenditures 
affect significantly and negatively on overall male and female suicide rates. 
 
 
Key Words: Suicide, Unemployment, Global financial crisis
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Chapter 1  
Introduction 
1.1 Background 
Suicide, which is a tragic act of self-intentional harm that leads to death, nowadays 
captures researchers’ attention as a global phenomenon. According to OECD Factbook 2014, 
suicide is one of the significant causes of death in many OECD countries. It accounted for 
over 150,000 deaths in 2011. Also, according to World Health Organization report, 
international suicide statistics are as follow: Every year approximately one million people 
commit suicide, which shows that the global suicide rate is 16 people per 100,000 population 
or on average one death by committing suicide every 40 seconds. Especially among those 
aged 15-44, suicide is the three leading causes of death. Even in the United States, suicide is 
the eleventh leading cause of death and the third leading cause of death for those aged 15-24 
years according to the Centre of Disease Control and Prevention reports. 
For the most part, people who are suffering severe depression commit suicide in a 
great despair. Thus, most studies are conducted in the field of psychiatry, psychology or 
sociology by focusing on individual’s situation. However, suicide is not only just an 
individual problem; it is also a problem for the whole society. Therefore, social and economic 
context are taken into consideration for the phenomenon of suicide and to determine which 
indicators trigger people to commit suicide. 
Among many economic indicators, the unemployment rate is used to be a definite 
indicator of economic conditions, as economic recession causes an increase in unemployment 
rates. In a direct or indirect way, unemployment influences on individuals and family 
adversely, for people who become unemployed can’t afford the cost of living. Difficulty in 
finding job opportunity aggravates the individual’s situation and it easily leads to emotional 
depression. In severe cases, this situation drives people to take one’s life. So, unemployment 
seems to be one of the chief motivating factors for suicide.  
In this paper I study the relationship between unemployment rates and suicide rates 
in OECD countries over the period of 1990-2010. As this time period includes the period of 
before and after global financial crisis that causes a great financial turmoil and increases in 
unemployment rates, I examine the impact of global financial crisis on relationship between 
厦
门
大
学
博
硕
士
论
文
摘
要
库
 4 
 
unemployment rates and suicide rates.  
Of course, the decision to take one’s own life is complicatedly motivated by various 
factors, so I also investigate the influence of other socio-economic indicators on suicide rates, 
for example, the income and economic growth, alcohol consumption, and so on.   
Table 1 shows average suicide rates of 20 OECD countries. The male suicide rates 
are higher than female suicide rates in all the countries. On average, men commit suicide 3 
times more often than women: 21.97 male suicide rates and 7.17 female suicide rates per 
100,000 population, respectively. 
Table 2 shows the average unemployment rates. In a different way from suicide rates, 
unemployment rates of female are higher than those of male: 7.57 female unemployment 
rates and 6.33 male unemployment rates, respectively.  
To figure out changes in the patterns of suicide rates resulting from global financial 
crisis, I divide years into pre-crisis period (2004-2007) and post-crisis period (2008-2010), 
and I calculate average suicide rates and average unemployment rates about each period. I 
add this result into Table 1 and Table 2.  
After pre-crisis period, the overall suicide rates decreased from 13.44 to 12.91 per 
100,000 population while the unemployment rates increased from 2.33 to 2.77. When 
compared to the average suicide rates of the 1990-2010 period, male suicide rates are still 
higher than female suicide rates. However, the male suicide rates see a bigger drop (by 1.1per 
100,000 population) than the female one (by 0.17per 100,000 population). Therefore, even 
after global financial crisis seems to influence unemployment rates to rise, with the exception 
of Korea and Mexico and the United States, suicide rates have fallen in other countries. 
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Table 1                   
Average suicide rates  
 
                
    Average suicide rates: 1990-2010 
Average suicide rates: 2003-2006  
(Pre-financial crisis) 
Average suicide rates: 2007-2010 
 (Post-financial crisis) 
  Country Overall Male Female Overall Male Female Overall Male Female 
1 Austria 18.79 31.37 8.91 16.25 27.48 7.40 14.18 23.75 6.25 
2 Belgium 19.17 29.52 10.27 18.60 28.53 9.73 17.58 26.53 9.50 
3 Canada 12.03 19.21 5.26 11.10 17.38 5.13 10.90 16.83 5.23 
4 Denmark 15.00 22.12 8.71 11.60 18.03 6.08 10.40 15.70 5.58 
5 Finland 23.00 37.12 10.18 19.50 30.48 9.43 18.35 28.53 8.80 
6 France 18.35 29.07 9.43 17.23 27.30 8.80 16.00 25.45 7.98 
7 Germany 13.24 21.24 6.70 11.68 18.88 5.68 10.40 16.75 4.90 
8 Greece 3.31 5.57 1.21 3.25 5.48 1.20 3.05 5.25 0.90 
9 Ireland 11.53 18.69 4.53 11.10 18.00 4.25 11.15 17.48 4.85 
10 Japan 20.30 29.86 11.54 22.23 33.73 11.50 21.83 32.55 11.75 
11 South Korea 20.42 30.76 12.49 28.43 43.50 17.18 31.25 45.43 20.73 
12 Luxembourg 14.95 23.55 7.90 12.08 20.30 5.50 11.05 17.33 5.50 
13 Mexico 4.26 7.74 1.19 4.55 8.20 1.35 4.75 8.38 1.50 
14 Netherlands 9.58 13.49 6.16 9.20 13.03 5.78 8.63 12.45 5.15 
15 New Zealand 13.39 21.40 6.00 12.78 19.83 6.33 12.15 18.85 5.98 
16 Norway 12.43 18.44 6.73 11.50 16.58 6.68 11.05 15.73 6.55 
17 Spain 7.61 12.50 3.51 7.43 12.10 3.40 6.73 11.08 3.00 
18 Sweden 13.64 19.91 7.89 12.55 18.05 7.53 12.18 17.98 6.73 
19 Switzerland 18.20 27.67 10.15 16.58 24.15 10.15 14.55 21.68 8.38 
20 United States 11.87 20.14 4.61 11.23 18.70 4.50 12.10 19.88 4.98 
           
  Average 14.05 21.97 7.17 13.44 20.98 6.88 12.91 19.88 6.71 
  Std. dev. 5.32 8.18 3.17 5.91 8.96 3.65 6.20 8.98 4.17 
Deaths per 100,000 people due to intentional self-harm. Source: Calculations based on OECD (2015). 
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Table 2                   
Average unemployment rates                  
    Average unemployment rates: 1990-2010 
Average unemployment rates: 2003-2006 
(Pre-financial crisis) 
Average unemployment rates: 2007-2010 
(Post-financial crisis) 
  Country Overall Male Female Overall Male Female Overall Male Female 
1 Austria 4.07 4.55 4.74 4.78 5.30 5.43 4.35 4.73 4.85 
2 Belgium 8.02 6.66 9.77 8.30 7.25 9.00 7.68 7.25 8.15 
3 Canada 8.26 8.66 7.81 6.95 7.23 6.68 7.10 7.83 6.40 
4 Denmark 6.10 5.57 6.65 4.90 4.40 5.33 5.18 5.40 4.93 
5 Finland 9.95 11.26 10.63 8.45 9.20 9.30 7.43 7.65 7.28 
6 France 10.01 8.73 11.59 8.87 7.93 9.73 8.45 8.08 8.90 
7 Germany 8.28 8.03 8.80 10.25 10.80 10.13 7.73 7.88 7.55 
8 Greece 9.51 6.34 14.70 9.73 6.13 15.25 9.50 6.85 13.70 
9 Ireland 8.99 9.40 8.53 4.43 4.75 4.00 9.11 11.13 6.80 
10 Japan 3.92 3.91 3.69 4.60 4.75 4.28 4.48 4.53 4.05 
11 Korea 3.45 3.87 2.88 3.60 3.85 3.25 3.43 3.93 2.78 
12 Luxembourg 3.25 2.57 4.25 4.50 3.43 5.95 4.68 4.03 5.48 
13 Mexico 3.73 3.32 4.50 3.35 3.03 3.85 4.33 4.28 4.38 
14 Netherlands 4.84 3.99 5.75 4.68 3.90 4.58 3.70 3.28 3.65 
15 New Zealand 6.37 6.42 6.28 4.13 3.78 4.48 5.13 4.95 5.33 
16 Norway 4.12 4.33 3.90 4.20 4.25 3.85 2.98 3.23 2.58 
17 Spain 15.70 12.39 20.83 10.03 7.50 13.50 14.33 13.43 15.45 
18 Sweden 6.96 7.44 6.46 6.75 6.95 6.48 7.30 7.30 7.40 
19 Switzerland 3.46 3.05 4.00 4.20 3.75 4.78 3.90 3.43 4.50 
20 United States 5.83 6.02 5.63 5.30 5.40 5.20 7.33 7.90 6.65 
           
  Average 6.74 6.33 7.57 6.10 5.68 6.75 6.40 6.35 6.54 
  Std. dev. 3.16 2.76 4.36 2.33 2.12 3.35 2.74 2.70 3.27 
Unemployment total (% of total labor force). Source: Calculations based on World Development Indicator (2015). 
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1.2. Structure of Paper 
The paper is organized as follows: Chapter 1 introduces the background of the paper. 
Chapter 2 includes the literature review related to relationship between economic indicators 
and suicide rates. Chapter 3 explains the empirical methodology I have used. Chapter 4 
presents empirical results and interpretations. Finally, chapter 5 shows the conclusion of this 
paper.  
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Chapter 2  
Literature Review 
Most studies regarding relationship between unemployment rates and suicide rates 
show that the increases in unemployment rates influence people to commit suicide. Kuroki 
(2010) and Noh (2009) found unemployment positively associated with suicide rates by using 
aggregate panel data with a fixed effect regression on Japan over the period of 1983-2007 and 
on OECD countries over the period of 1980-2002. In addition to this, other studies also report 
the same result by using different estimation analysis. Chuang and Huang (1997) examines 
case of Taiwan over the period of 1983-1993 by ordinary least squares (OLS) analysis, and 
report statistically positive association between unemployment rates and suicide rates. The 
study of Gerdtham and Johannesson (2003), in which they use individual-level data on 
Sweden with a probit model, shows that unemployment rates significantly increase suicide 
rates. In the case of Andrés and Halicioglu (2010), they also use aggregate panel data on 
Denmark over the period of 1970-2006 but estimate this panel data by using ARDL analysis. 
Most researches show that the positive impact of unemployment rates on suicide rates can be 
explained by counter-cyclical way in which unemployment cause people to lose disposable 
income, which makes people take the decision to commit suicide.  
On the other hand, other studies found different empirical results. At first, Neumayer 
(2004) shows that unemployment rates are negatively and statistically significantly associated 
with suicide rates by using fixed-effect model for aggregate panel data on Germany. Contrary 
to the finding about positive relationship between unemployment and suicide, it argues that 
increases in unemployment rates leads to decline in suicide rates. And it also indicates that 
economic recession decreases suicide and economic boom increases suicide. These 
researches’ finding is completely different from what is interpreted in a counter-cyclical way. 
This result concerning negatively statistical coefficient of unemployment can be interpreted 
in a pro-cyclical way, which implies that when economy grows people are exposed to more 
work-related stress. Thus, unemployment makes people free from the work burdens and leads 
to decline in suicide rates. 
Meanwhile, other empirical results show that there is no relationship between 
unemployment rates and suicide rates. Chen et al (2009) investigated the high proportion of 
Japan’s suicides in comparison with other OECD countries over the period of 1980-2003. 
They found that unemployment rates have no significant influence on suicide rates by 
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running fixed effect estimation on aggregate panel data. The study of Hinitikka et al (1999), 
in which they use univariate and multivariate analysis on Finland from 1985 to 1995, also 
yields the same result as that of Chen et al (2009). 
When it comes to effect of unemployment rates on suicide rates, many studies 
approach this from a gender perspective as well. Kuroki (2010) observes that unemployment 
rates are positively significant in men, in particular working age population between 35 and 
64. Qin et al (2000) investigated Denmark’s suicide phenomenon during 1980-1994, and 
found that the negative effect of unemployment rates on suicide rates is applied to men. In 
case of Italy over the period of 1972-1994, Preti and Miotto (1999) also found that suicide 
rates in male are higher than those in female. These studies point out that the men are 
generally vulnerable to unemployment. 
Economic variables for explaining suicide phenomenon are not only unemployment 
rates but also income. Results with regard to impact of income on suicide rates also show 
different empirical results depending on studies like the impact of unemployment rates.  
Firstly, most empirical findings show statistically negative relationship btietween 
income and suicide rates. Chuang and Hunag (1997) and Andrés and Halicioglu (2010) argue 
that a rise in real per capita income decreases suicide rates by examining case respectively in 
Taiwan over the period of 1983-1993 and in Denmark over the period of 1970-2006. Chen et 
al (2009) investigating Japan suicidal behavior also shows that the high level of income 
reduces suicide rates. These empirical results can be explained in the study of Hamermesh 
and Soss (1974). They say when unemployment rates rise people expect future income will 
be lower. And more people commit suicide, as expected, income declines. In other words, as 
people get more income, they can enjoy more disposable income and this makes people not to 
give up their lives.  
Taking it a step further, Noh (2010) investigated the effect of interaction between 
unemployment rates and income on suicide rates. His study found that when unemployment 
rates increases, people from higher income country is more likely to commit suicide than 
people from lower income country. On the other hand, some empirical results show 
statistically positive relationship between income and suicide rates. Jungeilges and 
Kirchgässner (2002) and Andres (2005) argue that GDP per capita income is statistically and 
positively associated with suicide rates. It indicates that, as people get increased income, 
people are exposed to more work-related stress and it leads people to commit suicide.  
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People decide to commit suicide under various circumstances. Thus, it is important 
to take into account not only economic factors but also social factors. Many studies try to find 
which social factors are associated with suicide rates. Chuang and Huang (1997) and Andres 
(2005) found significant coefficient of fertility rate and divorce rates on suicide rates. Fertility 
rate is negatively related with suicide rates, while divorce rates are positively related with 
suicide rates. Andrés and Halicioglu (2010) show that the same result about divorce rates 
effect on suicide rates. Not only that, they also show that the impact of divorce rates is 
stronger for men. Noh (2010) examine the effect of female participation in labor force and 
alcohol consumption on suicide rate, and found that both of female participation and alcohol 
consumption are positively associated with suicide rates.  
Most of the available literature studying relationship between economic factors and 
suicide rates focus on developed countries. The literature investigating case of developing 
countries is hardly conducted. It’s mainly because of lack of available suicide rates data of 
developing countries. However, there are few researches on developing countries. Mitra and 
Shroff (2006) and Andrés et al (2014) investigated suicide rates in India. Mirta and Shroff 
(2006) found that unemployment rates are not statistically important on suicide rates, while 
later study of Antonio et al (2014) argues that unemployment rates are positively related to 
suicide rates. On the other hand, Botha (2012) found inflation negatively correlated with 
suicide rates in South Africa. 
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Chapter 3  
Empirical Methodology  
3.1. Data 
In this paper I build a panel data, which consists of 20 OECD countries over the 
period of 1990-2010. The selection of countries 1  and time period is based on the data 
availability for suicide rates. Only countries with full of suicide rates data are included. As 
this panel data set contains updated periods which are after global financial crisis (2008-
2010), I can investigate whether the effect of unemployment rates on suicide rates is different 
in the period of global financial crisis.  
In accordance with my data set of 20 countries with 21 years, the total number of 
observations is 420. Some countries, however, have missing data in unemployment rates 
(only for Mexico in 1990) and divorce rates (Canada, France, Mexico, New Zealand, and the 
United States). Therefore, the total number of observations is changed to 401, which is 
shown in the tables as regression results, instead of 420 observations.  
3.1.1. Dependent Variable  
Dependent variable suicide rates (SRi,t) are expressed by the number of deaths per 
100,000 population. This unit is derived from calculation for comparing each country’s 
suicide phenomenon that has different population. The first step of the calculation is that you 
divide the number of suicides by each country’s population, and then multiply it by 100,000. 
Finally it shows the suicide rates per 100,000 population. 
This is taken from OECD Health Data 2015 and it defines suicide as “deaths 
deliberately initiated and performed by a person in the full knowledge or expectation of its 
fatal outcome.”  
  
                                                             
1 Selected countries are as follows: Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Japan, 
South Korea, Luxembourg, Mexico, Netherlands, New Zealand, Norway, Spain, Sweden, Switzerland, and the United States. 
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